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(57) [Abstract] 

[Qsistitution] V^ih intercalation cmpound A\iiere cation exc 
hangs capacity designates stratified silicate of 30 niUiec^valent 
/ 1 00 g or more asthe host and designates quatenary anmraiium 
icBi as guest, as inos-ganic ash content lheO.5 to 10AVt% 
aroHBtic polyester conposition \^4iich is contained. 

[Effect(s)] InprovenKntofstrength and modulus is rernarkabl 
e, furthermoredecrease of tou^mess which is shown in tensile 
break dongation to be little thesurface external qjpearance of 
itgecdon molded article is satistactoiy. 

[QainXs)] 

[Qaim 1] With intercalation conpound where cationexchai^g 
e c£^acity designates stratified siticate of 30 nilliequivalent 
/lOO g or inore asthe host and designates quateniary aninonhin 
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ion as guest, as inorganic cxmtent theO.5 to 10 wt% 
aronnatic polyester conpositicni \^ch designates that it 
COTtains as feature. 

[Gaim 2] AronHtic polyester conposition vAach designates t 
hat aromatic polyester per 100 parts by wei^ 0.5 to 40 parts 
bywei^ it contains intercalation conpoundwterethe cation 
exchange edacity designates stratified alicate of 30 
iiilliequivalent /1 00 g or more as host anddesignates quaternary 
anmoniuniion as guest, as feature. 

[Qaim 3] Aromatic polyester conpositiOT which is stated in 
Gain) 1 or 2 vMch designates that iheaforensntioned aronBtic 
polyester is polyaliQ^ene terephthalate as feature. 

[Gaiin4] AforeiiKntionedqualenwyaniTioniumion, aroniati 
c polyester conpositiQn vMdi is stated in any ofthe Gaims 1 
throu^ 3 \^ch designates that it is a quaternary anmanium 
ion which possesses diealkyl groi^ and/or polyetl^ene ^ycol 
chain of carbcHi nunte 12 or more as feature. 

[Qaim 5] AronBtic polyester conpositi on which is stated in a 
ny of Gaims 1 throu^ 4 whidi designatesthat aforeinentioned 
stratified silicate is swellable fluoronica as feature. 



[000 1] 



[0002] 



[Description of the Invention] 
[0001] 

[Field of Industrial Applicaticm] This invention designates aro 
HBtic polyester and stratified silicate as host and reg^dsthe 
arcxnatic polyesta ccHipositicm which consists of intercalation 
compound winch deagpates quaternary anmmium ion asthe 
guest. 

[0002] 

[Prior Art] Until recently, with strength of aromatic polyester 
resin and object whidi raisesthe stiffness, wious filler , 
ccnljinaticaiof for exanple glass fiber , carbon fiber or other 
inorganic fiber , the glass flake , ^ass beads and nica or other 
inorganic powder was done. But, these technique althou^ 
strengtfi and stiffiiess are raised, inpairthe tou^mess 
considerably, density increases, it had possessed thevarious 
deficiency that surface external appearance decreases. \Vhen 
laysred oonpoiffid like nica as filler of other and aromatic 
polyesteris used, gas barrier property inproves re^dipg filnn^ 
it is known that theor other featire wWch possesses fer infi:ared 
radiating characteristic regarding fiber occurs. But aromatic 
polyester wiiere nica is nixed gqierally, had decreaseor other 
deficiency of stability deaease, featha- of molten strand wifii 
yany^naking process and the toy^hness in sraxjthness decrease 
and decrease and fiber oftou^bnessdue to increase of foreign 
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nHtterregardii^ film 

[0003] As for deficiency in nixing filler to such aromatic polye 
ster, generally thepoor dispersion of filler or size of filler which 
is dispersed is toolarge, those which originate in adhesion 
deficiency of interface of aromatic pdyesterand filler A^iiich are 
a and a HHtrix to be flwu^, you coulddo various devices so 
far fromsuch viewpoint, it canie. In Japan Uiexanined Patent 
Publication Showa 64 - 85 1 1 9 disclosure , It can form 
anisotropic meh polymer , filler of talc or other powder is 
nixed to liquid crystal aromatic polyester like copolymer of the 
for exanple p-h^droj^benzoic acid and polyetli^etie 
terephthalate wten, Beforehand, with epo?^' or otho:- binder 
setting filler in isolatable, dispersionbeconing easy by nixing 
those which it makes particulate is disclosed,but althou^ 
diameter is effective to production avoidance of ag^onmte 
of thel nmexfert, vis-a-vis unit layer of filler w*idi possesses 
layered structure^namely dispersion of thin layer of several 
nancHneters they were not etfectiveones always. 

[0004] Msthod wMch produces polyester conposition and such 
polyester conposition wiich in potyesterthe nica is dispersed 
with state offlal^rparticle of moxinumlength 20 naandthe 
thickness 0.01 to 1 mby adding nica to ocaxiensatiQn 
polymerizatirai systan is disclosed in Japan Uiexanined Patent 
Publication Hei 3 - 760 disclosure and Japan Ubexanined 
Patent Publication Hei 3 - 41 149 disclosure . With also, Japan 
Lfaexanined Patait Publication Hd 3 - 41 149 disclosure, 
cOTibined addition is done meftrod wiiichhasbeen disclosedthe 
polyethylene glycol , organic sulfonate , potassium 
metaphosphate and dipotassiumhydrogen phosphate or other 
di^)ersant to otho- than nica. But, with such method as for 
dispersibilily of nica althoi^ certain extentit is inproved, in 
point, imifonn dispersion thickness of layered structure in 
theunit laya level of 0.05 to 0. 1 m extant it did by all means 
and it was not sorrcteig whichit can be satisfied 

[0005] In J^ Ubexanined Patent Publication Ha 3 - 62846 
disclosure , thermoplastic aromatic polyester, Connects 
organic oniumicm layered day nineral wiiich. Includes with 
conpatabilizer and connects orgaiic onium ion layered clay 
nineral which, In affinity action of conpatabilizer to depend, 
In thermoplastic aromatic polyester polyester composite 
nBterial and manufacturingnnedxxl which have possessed 
structurewhich crossJirikii^g is done being disclosed in uraform 
odydispersion by molecular chain of thermt^lastic aromatic 
polyester, to be, Inprovianent of tensile modulus and heat 
distortion tenperature and althou^ decreaseof moisture 
absorption in under specified conditicHi in boilipgw^teritcan 
recogmze, it wasnot sranething wiiidi it can be satisfied in pdnt 
of inprovement oibalance of stiffiiess arxi tou^mess due to 
point of decrease prevention oflhe toughness winch is a goieral 
deficiaicy of filler reinforcing systemor addition of 
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[0006] 



[0007] 

>$C^^l*< 3 0 S ^1/ 1 0 O g JJi±(Dlticg»i^ 
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[ooo8] )>jiTs :^m\z'otwm\zmnt^. 

t^^:b^^ll*(=^-r^7KUX7;TJi/T*^^. v:biU7i-N 
/u, ^ (1) r*^^*^^v:^;^t^>»^(0^tlfev^J/^ 

(f btl^o 

[0009] 

[Itl] 



[0006] 

(PrdbleiiBto be Solved by the Invention] Object of this invend 
Qnissuperiorin strea^ and and stif&essissupenor in balance 
of also, stiffiiess and tou^mess especially ductility, it isto offer 
aromatic polyester conpositicxi \^tee at sane time increase of 
density issiq)enor little in nold&d surface external appearance. 

[0007] 

[Means to Solve the Ptoblens] As for this invention it is somst 
hing which can be done in order to sol vethe above-mentioned 
problai^ as for gist, cation exchange edacity designates 
thestratified silicate of 30 nilliequivalent / 1 00 g or more as host 
and 0.5 to 1 0 \vt% exists in aromatic polj^er oonposition 
which desires that it contains as feature with intercalation 
cowpound whididesignates quatemaiy annnniunaion as gpest, 
as inorg^c ash content. 

[0008] You explain in detail below, concerning this invention 
aromatic polyesta: which is used with thisinventicHiis 
polyester which possessesthe aromatic ring which is acquired 
dicarbojQdic acid or by condensation reaction of ester-foming 
derivative andflie diol or ester-foming derivative in molecular 
chain, dicarboxylic add or other aromatic dicarboj^ic acid , 
succinic add , adipic add , sebadc add , 1 ,3 - cyclohexane 
dicarboxyhc add , 1,4 - cycldiexane dicarboxylic add or other 
aliphatic dicarbo^ic add (»theseestex-fonnngd^vativeor 
other which are shown with terephthahc add , isophthahc add , 
orthophthahc add , the2,6 - naphthalenedicaibojQdic add ,1,5- 
n^hlhalenedicaibo?^ic add , 4,4'-di carbo>y biphenyl and 
Fonnila ( 1) as dicarbo?^c add, you can Mstdie alcnie or blend. 



[0009] 

[Chemical Fomula 1] 



[00 10] (1) Zli7^U^l>> (c^ -c 
4) . 7;u4fut> (C|-C4) , 
-so-, -soj-, -co-*ySiitL§«T'fe^ 

0 3 

e;t-;t.fi£^^LTiixf^i/>yi;3-ju, :fneu> 
^V3->u, 1, 4-::?^>v:t-";i/, 1, 2-':?^> 



[001 0] (In Fomula (1), Z is group which is chosen fromalk>1e 
ne(CltoC4),theallQdidere(Cltoa), -0-, -S-, -SO-, - 
SQ2- and -00-. ] 

You can hst long chain ^ycol or other alone or blend of ethyle 
ne^ycol , propylene glycol , thel,4 - butanediol , 1,2 - 
butanediol , neopent)d ^ycol , 1,5 - pentanediol , 1,6 - 
hexanediol , decamethylene ^ycd , the cyclohexane 
dinethanol or other cyclohexanediol or odier aliphatic did 
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and molecular wei^ 400 to 6,000 as diol compcMient. 



[001 1 ] As aromatic polyester, you can list polyethylene tereph 
thalate, polybirtyleneterephthalate, polypropylene 
to-ephthalate , pol}iiexamethyleneterephthalat6,the poly 
cjclchexane dimethyiene terephthalate or othsr pdyalkylene 
terqjMialate, poly(etltylenet6repMialate/ethyiete 
isophthalate) cq)olymer , poly (but>daie terephtfialate / 
butjdene isophthalate) copolymer or other polyallc}dene 
pMialate , polyetl^^ene n^hthalate , pcjybiijioie 
n^hthalate or other polyalkylenenaphthalate and 
pol>dk)iene terephthalateetc \vhich includes poly (but)1ene 
terq)hthalate / butyiene dodeca dioate) copolymer or other 
aliphatic dicarbo>^c acid Fact that among tl^, 
polysth}^eneterq)hthalate, polybutylene terephthalate and 
poly cyclohexane dimeth>iaie tarephthalate or dher 
polyallQ/lene terephthalate aredesirable, most arc used for ideal 
is polyethyiene tereiMialate and polybulylaie taephftialate. 



[0012] There is not especially restriction in molecular wea^ o 
faroraatic polyester v^diisused with this inv^aTtioa intrinsic 
viscosity[ ] wtee you used nixed solvent of wd^ ratio 1:1 
of preferably phenol and thetetracHoroethane and made 
ccaxentration 1 g^dl and measured ^vith 30 °C is range of IheO. 
5 to 3.0. Whai intrinsic viscosity it is small in conparison 
with this rangs, toi#nessdecreases, extremely, when 
conversely it is large in caiparison withthisrangp, melt 
viscosity being too lar^, in regard to formstiQn to causethe 
problmi is not desirable easily. 

[0013] It is a intercalation conpound where intercalation conp 
ound in this invendon designates stratified silicate as ^host, 
designates quaternary annDnium salt as guest, host conpoimd 
w^ch consists of molecule or ion wiridiforms basic baddxMie is 
meant ho-e, conpound wiiidi consists of moleculeor ion \^ch 
is installed in that guest by interaction of thdiost is meant, 
cation exchange capacity intercalation conpound it inserts ( 
intacalation ) quaternary amnodumion has cleavage 
dispersivity whidi quitds st5)erior vis-a-vis aromatic polyester 
not only being siperior, gives thearomatic polyester 
composition \sliich possesses satisfactory balance of stiffiiess 
andtheductilityto stif&iess0.5tol0wd^% bybeing 
contained in stratified silicate of the30 nilliequivalent / 1 00 g or 
more vis-a-vis aronHtic polyester conposition, as inorganic 
a^ content. 

[00 1 4] Is used for this inA^on as stratified silicate whidi, 2: 1 
type of shape x^tee 2 Si 04 tetrahedron sheet structure put 
betw^ octahedron sheet structure whichincludes AI, Nfeand 
lietcisideal,concretely,youcanlist mDntmorillonite (DANA 
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to 0 1 6] 

nb2] 

L iMg2 Li (S i 4 Olo) F2 ^2) 

NaMgg L i (S i 4 Ojo) F2 (3) 

NaMg2.5 (Si40io)F2 (4) 



71.3.1a2), hectorite(DANA71.3.1b.4), fluorohBctorite 
(DANA71.11b.4), saponite(DANA71.3.1b.2), beidellite 
(DANA71.3.1a.l),the stevesite(DANA71.3.1b.6) or other 
sraectic clay , Li type fluorotaoTiolite , Na type 
fluorotaeirioiite, NatypetetrasiJicofluorQirica, Li type 
tetrasilioofluoronica or other swUaWe synthetic nica , 
vemiculite (DANA 7 1 .2.2d3) , the fluorovermiculite and 
halloysite (DANA7L1.L4) etc, they are natural ones and, it is 
good beingsomsthing A^ch is synthesized 

(0015] nKHi!nwrillonite(DANA7i.3.1a2), hectorite (DAN 
A 71.3. lb.4) or other smectic clay , Li type fluorotaeniolite , 
Na type fluOTotaeniolite and >fe type tetrasilicofluoronica 
other swellable ^nthetic nica are desirableeven amoig theii\ 
especially Li type fluOTOtaenidite , Na type fluorotaeniolite 
and >^ type foursiliconnica or other swellable fluoronica are 
desirable. As for li type fluwotaeniolite composition of below- 
mentioned Fomula (2), as for the Na type fluorotaaiiolite 
conposition of below-mentioned Fomiila (3), as for Na type 
foursilicon nica it is suitable to composition of below- 
nenti(H)ed Fonnda (4), butthe Formda (2) , (3) and (4) is 
something which diows ideal conpositiOTi, it is not necessary 
toagree strictly. 

[0016] 

[Chenical Formula 2] 



[0 0 17] mm'&y >ymmmo)M,^mtLxim 

00) ii^mi^^^o ^^mizt^i^xit. z^i^<DM^ 
mm^m^t>^mR cceo lii^^sos-j^ 
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1/1 0 0gia±. lt.jl?^L<li7 0 5»;^l/1 0 

^^S*<3 0 5»;S1/1 00g*iST?tt, 

SitSii. Sfmo^x y 2 0 0 s ^1/ 1 o 0 g 
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[001 7] Furthamore you can list swellable synthetic nica ( Q>- 
Op Chemical Co. Ltd. (DB 69-059-9402) make and tradaianK 
NffilOO) as embodiment of swellable fluoronica. R^dingto 
this invention, cation exchange capacity (CEQ of these 
stratified silicate is 30 nilliequivalent /1 00 g or more usually,but 
it is with a more preferably 50 nilliequivalent / 1 00 g or more 
and a most preferably 70 nilliequivalent / 100 g or more. To 
seek with aiteorbed amount measurement of metl^eneblueitis 
possible the cation exchange capacity, cation exchange 
c^adty under 30 nilliequivalait / I OOg, intercalated amount of 
quaternary arnnoniumion to between planar sip^molecular 
layia^chfoms stratified silicate beccsnes insufficient, 
because dispersion oftheintercalationoonpound to aromatic 
polysster beconES bad, strength and stiffiiass of aromatic 
polyester conpositionalso molded surface external appearance 
beconKS bad not to be a ftdly. As for cation exchange capacity 
of also, stratified silicate, it is desiralde frompoint of the 
cleavability to be a 200 nilliequivalent / 1 00 g or less. 

[0018] (^jaternaryammniumionA^di is used for this invent! 
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^-9-xvib7>t~'t?A, v;*^;Uv:f^^xv;i/71/ 
^-^A. v>^;Uv:r^^T-b-;i/7>^xrt?A, 

v7;i/^^b7>^X':7A, e?X^;u*:;KT5/;i/7>^x 
'!7A. vx^;i/vf- h^xv;i/7>^-'!?A, vx^/U 
v^^-9-Tv;u7>^xr>A, vx^;Uv:^<7^fviU 
7>^X'^A^0i;x9^Jl.v7>U+;i'7>^X':?A, V 

::^^;i/vKTv^U7>^x't7A, v::?f^ii/VT h^tv 
yu7>^xr>A, v::f^ji/v^+-9-T->ji.7>^xr^A 
. v::^^;bv:f ^7^xv;i/7>tx't7A^^Dv::f^;i/v 
7>w4^;i/7>^— 't7A. ^yu^>v;uv^:^-t^Tv;u 
7>^X't7Ai|<0^^yL''<>v;i/v7;U^yU7>txr> 
A. v^>i/;i/v/^+-9-TVib7>^xH?A^(Dv^> 
v;i/v7yi.^;i/7>^X'!7A. h';:^-^f^it/;<f^;U7> 
^-'t'A. h'; KTv;uy^Jt7>^-'!7A, h'J-rh 

7Tv;u>^;u7>%-'t7A^<7) h »;7;i/^;i/>^;i/7 
^^-•^A, h';t^^/Ux^yU7>^xrt;A. hUK 
T v>I^X5^ Jl.7 ^^-'J? A^<D h g 7yi^^;i'X^iU7 > 

txr^A, h»;t^^;u:^=f;i^7>^x'!;A. h';f-> 
;i/::^^;u7^-'t7A^(7) h 7 }v^}iz^^}i7 

A. h'jy5^;i/'<>v;b7>^X'>A^(D^§^^Wf 
^4J|»7>^X':7A, h»;pi^;ur'xx;i.7>^X't;A 
^(Z)^tjK7 5>&5fc(»4»7>^X't;A, Tia^ (5 
) ■e:^**t'5'i:^7yu^;Ut'X [peg] 7>^X't?A 

[00 19] 

(lb 3] 

(5) 



on is handled usuallyasthesaltofhalidecQnpoundiQn. As 
enixxiinient of quatemaiyanncniumion, tetraethji 
aranonium, It possesses tetrabut)1annnmi\irncr other same 
alkyj groip quatoiiary aimwiiium , trimetfiji octyl 
anrnonium, trinEthyl docyl anmraiium, <riiiieth)1 dodecyi 
annunium, trimeth>i tetradec)^ annmum, trinElh^ 
hexadecyi anrnodutn, trinieth^i octadecy! amnoniiffn, 
trimsthyi eicosanyi anriDnium, trimethyi octadecenyl 
aramonium, trimethyloctadecadienylaninjraumorot^ 
triirethyl aUcji amnonium, triefttyi dodec>i armxHiiutn, 
trielhyi tetradecyl annrarium, triethyi hexadecji ammanium, 
trie%i octadec>i airmonium or other triethyi S:yi 
arnriDnium, toibutyl dodecyi amnaniiim, tribut}i tetradecyl 
anniDnium, tributjd hexactec}^ annxHiium, tributyi octad^ 
aiTiTiDniumor other tributyiallQdaninamum, dinieth>i 
dioct)4 anxnonium, dini^tl^ d decyl axmrnum, diniethyldi 
tetradecyl ammDnium, dmeflij^ dihexadecyi ammraiium, 
dinethyidioctadecylaiiiTmium, dimetJiyi di octadecoryl 
annmum, din£tltyldioctadecadien)danin>niimiorothe^ 
dimethjl diaJk)^ aranonium, the dieth^d di dodecyi aninanium, 
dieth^ di tetradei^ annionium, diefl^ dihsxadecji 
anrnoniiHn, diett^ dioctadecyi arnnoniumOT oAer dietfiji 
dialkyiannxMiium, dibutyididodec>danii]onium, dibu^di 
tetradecyl aranonium, the dibutyi dihexadecyi anrnonium, 
dibut>d dioctadecyi anmoniuraor other dibu^ dialJQi 
aranonium, methj^benzyldihexadecjdanmDdunftoroftier 
netlQ^benzyl ^aJkyi aninomum, dibenzjd dihexadecyi 
aranoraumor other dibenry^ dialkyl aniimum , trioctjd 
msthj^arancmium, tridodecyim^hjl aranonium, the tri 
tetradecyl methyl aranoraumor other triall^ method 
aranonium, trioct)1 ethyl ammodum, tridodecyl ethyl 
anfnoniumorotha-triall^efltylanxnDnium, trioctyibut5ii 
aranonium and tridecyi but>i 7^X't?A or otto trialltyl 
butyl aranonium, the quatOTory amnonixim of quaternary 
aranonium and trimefli}^ phen)^ aranxnumor otfier 
aromatic anine derivation \i^iiich possess the trimethyi benzyl 
arnnoniumOT other aromatic riiig, is shofwn with below- 
mentioned Fonnila (5) diaBcji bis (PEG) anmoniumRAiiidi 



[0019] 

[Cheirical Formula 3] 
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[0020] (€L. ^ (5) R^ R^imtLlZ 
ST'fc-Sa tfc2<m+n <6 0, »*L<I*1 0<m 

+ n<3or*fey, CPEG] ii;K';x^b><f g3- 

iUgl^^L, liiTtlil^T'fe^o ) ^ (5) T'^$H^ 
v7il/^^uex (PEG) TV^-'i^At LTii. 

[PEG) T^^-'!?^. VX^/U 

tf;:^ [PEG] rv^^'^i^. -z^r^f^^uex cpeg) 

A, /^;i/KTv;i/ex CP EG) T>^^'1?A, 
iUt^^TvJUt'X CP EG) 7>^X'^i*iF0?^'';x 

^iy>^>;3-;ua^tt^4a7>t:::';?A, 

;I/Ktv;U7>^-'!?A, KV^^^Ut K^tv;U7> 
=^=i^Ix, h<;p^5^;i/^4^-tf-Tvil/7>^x»^A. h'J 
j/^;t/t^^Tv^i>7>^-'^A, h'jx5^;uKfv;i/ 
7>^-'i^A, h';x'?^Jl/f f-7f*>;U7>^x«tPA, 
K •;x^;i/A.:^4^7Jv;i>7>=EX't7i.. hVx^;bt^ 

^Tv;U7>^-'!?A^0£Jl^^1 2)ii±3 0iaTCD7 
v^^;i/vKTv;i/7>^xrtjA. v>5^;ixVT 

h7Ti//i/7>^x'!7A. v>5^;uv'^4-i^tv;i/7> 

v;i^;i/v:i-<7^Tv;b7>^-'t7A, vx 
Kt^v;i7>*-'^a, vx^;i/vT l-7Tv;b 
7>^X'^A, vX^;Uv'n4-*^-t'*»U7>^~'>A. 
vxaf^;u^;:jh^7^fv;b7>^xr:7A^OjK^3g(1 2W 

±30 ^:iT<7)7i^*;^*$ i ^^4^1:: 2 o^t ^ 4|ft7 
v^erirj^A, vj«^;uex Cpeg) 7>t-'!7A, ^ 
^;ux^;uex (peg) 7>^-'t?A, y^ji/Kf^v 
juex CPEG) 7>=EX'^i,, >5';U:^-^^T'y;i/e 
:^ CPEG) 7>^X't7A^(D7fvMX^L/>'if';3-;i/ 
^ t f 4 ^7 > ^ X A^0 < t > t j^/-K V X 

<ii. Kg^f^;u>N4^t»'xv;u7>^x't?A, hu^'?^ 

iUt^^Tv;i/7>^xr>A^0fiil^i^1 6m±07;U 
o:^t'5 4ifR7>^xr>A. v> 
^;UvT h^f vVl/7>^X't?A, v^^^^Uv^^-^-f 
v;i/7>^=.'!7A, v^^;i/v:r'5^^Tv;i/7>txH7 
A<S?<Dlifefjl?»1 4UI±2 5»SiT<07yi/^;uS$1«'^£^5 
ll20fr'54Sa7>^X'>A, v;t5^;i/ex CPEG 
) 7>^X'^A, y^^yuKfv^uex CPEG) 7>^ 
xr>A^<0;H';x^i/>^«;3-;u®^WT^4^7> 

:i-^^Tv;U7V*x»tjA>r:f v;*5^;Uv^4^1^t 
vJl7>^X't7A-f:*->, v>9^;i/vt<7^TvJU7> 
^X't7i.^:fV, >^;L'KT*>;i/fX CPEG) 7>^ 
xrt^A-f :f>T-$&^o ^cf^\ C:Kb<?>41^7>^x»t;A 

[00 2 1] *^0^*::fcit^> ia-<t>3C»#SA<3 0 



[0020](HoweN^J<Binjla(5)Itisainleger\^^ Rl,R2d 
inlays all^d group of caibonnunte 18 or fewer 
irindependenoe, becomes nyp^l . In addition it is a 2<in+ n<60 
and a preferably 10 m+n 30,(PEG)di^la}/s 
polyethylene glycol chain,also or less of is similar. Concretely 
dimethjibis (PEG) amnanium, diethyl bis (PEG) 
amiunium, dibut}ibis(PEG) anmonium, rrethyietltyl bis 
(PEG) anrnonium, methyl dodecyl bis (PEG) amrtmium, 
youcan list quaternary anrnonium which possesses metl^ 
octadecyi bis ( PEG ) arnnorriumor other polystl^ene glycol 
chain and theonium or other ion which possesses 
methjdpyridinium and vndthyi quinohnium or other 
heteroaromatic ring) as AzSkyi bis (PEG) anmoniumxNiiidi 
isshownwith FQmiila(5). Even among themtrimethyi 
dodec)d anmonium, trimethjl tetradec)i ammonium, 
trimsthyi hexadecyl aranonium, trinxtityi octadecyi 
anrajnium, triethyl dodecyi annunium, trietltyl tetradecy! 
arnnonium, triethylhexadec>iarrmonium,all^groipof 
triethyi octadecyi aranoniumor other carbon xfrnboi 12 or 
more 3 0 or below in 1 molecule one it possesses ion of 
quaternary anrnonium which, dimetJ^ di dodecyl ammnium, 
dimethyl di tetrade(^ amnanium, dimetl^ dihexadecyl 
arnnonium, dimethyl dioctadecyl anmonium, diethyl di 
dodecjd ammonium, diethyl di tetradecyl ammonium, dieth)^ 
dihexadec>1 ammonium , two it possesses alk>4 group of diethyl 
dioctadeQ4 aramoniumor other carbrainumbor 12 or more 3 0 
or l)elowin 1 molecule quatonary ammonium, dimethyl bis ( 
PEG) amnanium, med^ethyibis (PEG) aranonium, 
methyi dodecyl bis (PEG) anrnonium, quaternary 
anrnoniumor other ion which possesses n^thyl octadecyi bis ( 
PEG) aninoniumor other polyeftiylene glycol chain from 
point oftou^mess retention of aromatic polyester composition 
desirable, alkyi groi^) of more preferably, trimethyl hexadecyi 
ammonium and trimethyl octadecyi amnoniumor other 
carbon nunixT 1 6 or more in 1 molecule onethe alkyi group of 
quaternary ammonium, dimethyl di tetradecyd anrnonium, 
dimethyl dihexadecyd annBnium and dimethyl dioctadecyd 
amnMiium or other carbon nunte 1 4 or more 2 5 or less 
which itpossesses two quaternary aranoDdum and dimethyi bis 
( PEG ) arnnonium which itpossesses, it is a quaternary 
anrnodumor other ion which possesses methyl dodecyd bis ( 
PEG ) arnnonium or other polyeth^ene ^ycol chain inthe 1 
molecule, is a most pref^ably triniefhyi ortadecyl amnxiiiHn 
ion, a diniethyidihexadecyianinOTttumian,a dimethyi 
dioctadecy^ arnnoniumion and a methyi dodecyl bis ( PEG) 
arnnonium ion Furthermore ,evaiwith alone as blend of 
niiltiple kindsyou can use these quaternary aranonium ion. 



[0021 ] In this inventiori, intercalation confTOund wiiere cation 
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6 1 -549 ^^^J^n. J^iSBg60-4 24 5 1 ^^^$S 

tL<\t?l^s xa?y-;u, •:fa/W-}i, 

^y-;uT-fe^/)<4«7>^x'^7Ai|(7)J§^gX)<tei5|f:: 



[002 2] 4.^7>^X't7A-rt>(i> iii^^S^IC?) 
4 jgtT >^ A-f ><Di§5l-.<Dit^g-\?>SI^?SiIfC 

cfcy^T^j&^a ^m^mmt^mo misery =^::^ 

llZ^LO. 8-2. O^M<DtgffiT*fc;h.l^!^C|f]Ji(i 
J&:t^A^ l^<7)JSJ^i^^4T'li1. 0-1. 3^Mi:4''6 



[0 0 2 3] lifiltLtcliPBl^t^tltt. 4^7>^=-^U 

T 6 feO) /\ D y > lblS0 ^/lic ^ ^ C t T'lil 

^OfSS^CD^jc^i-mfi. ^§JSgl?K';xXTil/i:<D;S^l^<Z) 

<li3wt%l.:iT(Cfil»t^. S*»fi3!i<1 Owt%^ 
M^^t. j^7K';xXT;K;)AD*«')SlcJ:|,^?.l 



exchange capacity designates stratified silicate of tJieSO 
rrilliequivalent /1 00 g or mare as host and designates quaternary 
anmorauniion as guest can producethe organic oniumion with 
known technology (Reference such as forexanpieJ^>an 
Exanined Patent Pubhcation Sho 61 - 5492 disclosure and 
J^anUtyexanined Patait Publication Showa 60 - 42451 
dixlosure) \\liich reacts with clay whichcontains negative layer 
lattice and ex<te(gpable cation. Insertion of quaternary 
ammaraumiontointerlaysrof stratified silicate, polar solvent 
and the preferably water, methanol, depends <micMiexchai^ge 
reaction which is advanced in nixed solventof ethanol , 
propanol , butanol or other protic solvent and these 2 kinds or 
more. Desirable solvent, water , methanol , is ethanol in 
productionof intCTcalation conpound of this invention, but if 
solubility of quatemaiyaranDnium salt does notbecatne 
extrardy low, water is optiuMn 

[0022] Usually quaternary anmoniumion, 1 to 3 equivalent an 
d preferably 1 .0 to 1 .5 eqiivalent reacts vis-a-vis cation 
exchange capadtyof stratified silicate, yidd (intercalation 
ratio) of reaction differs somewhat depeiiding ipon solubility 
andthe reaction tenperature to solvent of quaternary 
arrrnoniumioa Ifquantity of quaternary ammoniumion in 
intercalaticm conpound \\hich it fomB is range ofthe 0.8 to 2.0 
equivaloTt vis-a-vis cation exchan^ capacity of stratified 
silicate of starting material, there is notespedaliy restrictioa 
^Wth COTventional reacticm condition it becomes 1.0 to 1 .3 
equivalent. When this quantity it is little in comparison with 0. 
8 equivalent , thedispersivity to aromatic polyester decreases, 
wtei it is more than 2.0 equivalent, thefree compound of 
quaternary anntaiiumion derivation becQmesremaricable, 
becomes thermal stability deCTease,the smoke enission , mold 
fouling and odor or olher cause \^teifannng. 

[0023] As fo" intercalation conpound which it forms, in order t 
0 remove excess ion whidiremains after intercalaticm reacticm 
of quateniary ammOTiiumion and other flian interla^er, 
lettingflowsdvienttoagitatiOTiwadTingstepin solvent, aixi 
batch washingpr continuous wttch repeats centrifijgal separation 
and filtration a* oth^ separation step it doesrefining with 
caitinuous washing or other apprqjriate method which you 
wash. When for exanple quaternary anraaiiumhalide is 
designated as starting raat^al, you can vaily purity,by fact 
that formation of silver telide of v^te stops being seenthe 
silver nitrate aqueous solution in additim to wadxing hquid This 
refining in case of insufficient , it becomes thermal stability 
decrease, the smoke enission , mold fouling and odor or other 
cause \\tofciiri^g with free conpound of quaternary 
ammoniumianderivatioa In addition water content after 
refining intercalation ccMipound, hydrolysis or other when 
nixiiigwith aromatic polyester in cffder to decrease desirable 
side reaction, 10wt%orless andthe preferably 5 wt% or less, 
fiirthennDre controls in preferably 3 wt% or less. When said 
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water content exceeds 1 0 \vt%, molecular wei^ decrease due to 
hydrolysis of the aromatic polyester becomes renarkable, 
tou^br^ss of aromatic polyester conposition decreases lar^ly. 



[0 0 2 4] :^%mizmmt^^mt^^\t. m^^oi 

fii^J^B^ 5 00 U m»UT> ^^tL<\t^ OOu mi^T 
. R\Z^tL<\tBOu^r^UT. L<li1 Ou 

no. 5-10lg%. ^tL<\tO. 7-5S^%. 

^ztt^x^:^. mm^Rfj^o. 5ns.%mm 

t\m\±m<n^±tm^X't^< . oll%$i£^ 

m\zii&^^tm(DXMfi<h^m^t<tn\ ^n. 
Mmnmit^^mxm^x t^<mLxt^i\ 
Mmit^^<r>m^RtLx\ts ^sStK'jxxt^h o 

. 5-20llgP, J;y»^L<ttO. 5-10llgp 



:L7.T)it<Dm'^y5mz{t^\zpmitf6:i^f}<. ^^^i^m 
ttxit^^mts^}o^:^T)imm^hfz^mx^ox 

mo)^mt^')x,:^Timmzmmmt^')xxT 
>i0^mm^ttt\zmm^ti:f:^. ^^JSt^HMx 

t^ijxxi'fvizmnL^tii^^^ayimmzxmm^-^t 

it^H^iz^tJti^m^^^^iz^^xt^^yhMt 
:immo>mt<mxhi>. 



[0 0 2 6] ::^mmo)1^^mt^')xXT)mf^Wzit. 

:^mmnmwjit>ts:i'^m^)\z^i^x^mzjt{:'^^ 



[0024] As for intercalation conpound vMd\ is used for this inv 
ention,maxiniimparticlediameta after refiningthe 500 m 
or less and preferably 1 00 mOT less , ftirthemxire in 
preferably 50 mor less and most preferably 1 0 mor less 
as forthe powder fiagpsnt doing i t is a desirable thing even in 
order to apply to thebroad dispersing method \\here shear 
efficiency diffo's. Regarding aromatic polyester conposition of 
this invention, conpound betwsen said layervis-a-vis aromatic 
polyestQ- conposition usually 0.5 to 10 wei^ % and 
preferably 0.7 to 5 wei^ % , furthamare thepreferably 1 to 3 
wt% it contains as iiK^rganic ash content. As for iix^ganica^ 
content, conpletely to seek fromwei^ proportion of residue 
whichthe bum loss is done it is possible crganic conponent of 
arcHnatic polyester conposition inside theelectric furnace of 
650 °C. When said inorganic adi content is under 0.5 wei^ 
%, when inproveraent of modulus notto be remarkable, it 
exceeds 10 wei^ % on one hand, there is a or other 
deficioicywhere deteriorati<Hi of matrix aromatic polyester is 
promoted with influaice of thequatemary anraaiium ion 
conponent in intercalation conpound and causes hindrance to 
fomnation and is notdesirable. FurlhennDre , using conpound 
between saidlayerevaiwteiitispossibletojointlyusewell 
with each alone. As conpounded amount of intercalation 
conpound, it is a 0.5 to 40 parts by wei^ , a preferably 0.5 to 
20 parts by wei^ and a more preferably 0.5 to 10 parts by 
wd^itvis-a-vis aromatic polyester 100 parts by wei^. 

[0025] Regarding to this invention, thare is not eq)ecially restri 
ction in thenixing method of intercalation conpound and 
aromatic polyester. Being a state where aromatic polyester is 
melted as nixing method it is desirableto be done under 
mechanical shear. In aromatic polyester starting material 
before forexanple polymarizing after adding with melt 
polymerization ofthe aromatic polyester method where it 
agitates nixes. Method melt polymerization middle of 
aronBtic polyester or after melt polymerization of 
addin^fore making ii^o a chip and it agitates nixing. Or it 
adds to aromatic pc^yester after makii^ into a chip and with 
extruder or other kneader it is ablendable with method of 
option such as method \\hich melting and nixing isdone, but 
method which uses kneader from productivity , sinplicity 
andthe CQmrnodity is desirable. Use of vented extnider\^hich 
can renx)vemterwl)ere,iise of twin screw extrixierwhose ^kisar 
efficiency is is desirable even among then^ isincluded in 
conpourai between said layCT in efficient is optinum 

[0026] If, object of this invention is not inpaired in aromatic 
polyester exposition of this inventiQn,in usual various added 
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mmmnffn'^. m?i\iiiv:^mt^. as^mmmom^ 
mm. i3=7x\z-x, Mm(Dum 

^^m&'')3^7.T)uz-^\y:y \^^hm^mmm'^f^. 



[00 2 7] 



[0 0 2 8] ci^MSt^]^:^;^] 
i^\^mmm astm d-6 asicctofc^ 



[0029] C^tfwtllS] ASTM D-7 90(Cj:o 



X~TRAN1 0/5 0H(Zcl:y 2 l8?E|;IJt9 0 



coiTponent, for exanple glass fiber , carbon fiber or other 
inorganic fiber , glass flake, the glass beads, mca or other 
inorganic powder and various plastidzer, stabilizer, colorant 
andthe flaneretardant etc can be added according to need 
Furthamore, In aromatic polyester ccaipositicHi of this 
invention, If object of this invention is not irrpaired, according 
to need in in theconventional aromatic polyester blend are done 
flmnoplastic resin and thennoplastic elastomer which, 
conpound which possesses for example polyanide resin, 
aromatic polycarbonate resin, ABS resin, tfiepolypha:^ene 
ether resin, polyai}dene sulfide resin , epo?^ resin, pheiwxy 
resin, maldcanhydride-nixiifiedpolyolefin resin and epoxy 
groipincluding styrenic thermoplastic elastomer , acr>1ic rubber 
and core shell type acrjdic rubber etc whidi themodified are 
done with c<»ipound wfnch possesses polyolefin resin , 
polyester elastomer andthe epojy group winch mxiified are 
done it is good 

[0027] 

[Working Exanpl€(s)] Below, this invaition fijrthermOTe is ex 
plain3dindetailwdthWoik!iigExanple,butif flis patent does 
not exceed gist, it is not someflmig windiisliiiited in W<»1di^ 
Exanple below . 

[0028] ( evaluation criteria and measurement method ) 

(Tensile test] It depended on ASTM D-638. yield strergh ( 
YS and brief description and unit kg^cm2 ) with break 
elongation (UB and brief desmption and unit % ) was ncasured 



[0029][Bendii>gtestlItdepa)dedonASTM D-790. yieldst 
rength (FS and brief description and unit kg^cnfi) with flexural 
modulus (FM and brief description and unit kg/'cnsz) was 
measured 

[0?Q^ permsation rate] It neasured with condition of 23 °C 
and relative hunidity 90 % due to theUbi ted States MCXDN 
supphed oxygen permeatirai tester OX - TRANl 0/50H . You 
used fihnwiiich is made ^jproximately 100 mlhidc with hot 
pressing tomeasurement, result converted to such as 25 m 
fhidcandyoudisplayedasoTQ/genpenneabilityper lnl2 and2 
4 hours. 

[Surface extanal ^3pearance observation] Smoothness of surfac 
eofiigection molded article and press fihnwasoonpared 
withthe visual ev^uation . 

[Inorganic adi content of ampositioii] Molded piece ^jproxim 
ately 1 .5g of c«iposition precisely wsi^iing was done, 
insidethe electric fianace of 650 T conpletely bumoff after 
doing organic substance, wassou^ fromwei^ proportion of 
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[00 3 1] 
«11 



residue. 

100301 lYouxKd Stratified silicate] Qtionexd^capaaty 
EiiSiedtitk ofstiatifiedsilicatex^do^'^^ 

irethod (CECbriefdescnphon), nakervassiaieuu 
1. 

[0031] 
[Table 1] 



ME 1 0 0 
A-61 



m ^ ^ 



CEC" 



100 
120 
80 
1 4 



3-:/->-5;«j;v (#) 



1)5y^S/1 00 B 

10 0 3 21 csr.^'^^^<oiflii*3 gj^i^^^^^ 



1) nilliequi'valait/lOOg 

f00321[PreparatimrothodofirtercaIationcor^^ 
irxS^^^dstratifiedsilicateapproxmBtelylOOga^ 

HsTj^eddispersedin^ ^^'^^^f/r 
^oLHtifiedsilicateterea«i6hoursag.tated Itffltejl 

:£ionst^beingcfctected^vi1h^mt^^^^ 
vvasWmliquid. wi<hnBrtarafterair dryof3to7day pow^ 

S mertent. Cbncemii^ccmpomKtedanBuntof 
TesidiKvvtoashcontentinirtercalaticmcorip«ind,31^ 

Xonbaisof fora*cantent (tl««-et.cala*canlent) nithe 
S^tiontobec««^fi«ival«^.rtad,usted 
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[003 3] ^K'j :^^u>Tix7^ u 

~h (>'/N'Kr>-;i,5 0 2 0. ZlfbS (1*) II. /'/N* 

K^L, M^^m (1*) ^<7)r*AJ?ai«lTEM3 5B(C 
«kU. /x'L'/l'j^^^ig^a 5 O'C. ^-7 ';a[Hlfeiai 5 0 

. /N*U;U;fig2 6 0t. ^I?a®l^i!;§g8 2-'84"C 



[0 0 3 4] 3 mmm^iztsi^Xs sraft* 

^tLXMB^ 0 0^;^^7l/Kxv/HfX (PEG] 7 



[003 5] titmw} mmm^z^i^x. Mmitt 
mzn^tz. 

ctt^^]23 mmm5\ztoi^x. sf^^t'^^<j>nt>^)\z 



iitm^s-} mmms\zni^x. mm^^io. 05 



[0 0 3 6] iitm^A} mmmBiztsi'^x. rni^s^^ 
1^1 1 vf t%tLfzm\tmmms tmrniz^otz. 



[0033] [Workiiig Exanple 1 to 5] In order for theoretical ash c 
ontent to becorae 2 \vt%, it conbined ddp ofthe pol>biityIene 
t^qMjalate ( Novadur 5020 , Mtsubidii Kasd CorporatiOT 
make and as for Nbfvadur registered trademark [ ]=1 .2), and 
intercalation conpound vMch is diown in Table 2 nxlt nixing 
itdid with conditicxi of barrel terrperature setting 250 °C and 
screw rotation rate 1 50 rpm with twin screw extruder THV135B 
ofthe To^iba Machine Co. Ltd. (DB 69-055-0983) make, 
mokinginto a chip did as for chip winch is acquired barrel 
tenperature260 °C , nold surface actual measuremsnt 
tenperature82to84°C anddie iigection/ cooling =15/1 5 
secfflid , it formed with iigection speed maxinum condition 
wifhiigectionnDldii^machine J28SA ofthe The Japan Steel 
Works Ltd (DB 69-056-8472) Ltd make, did tensile test , 
bending test and surface external appearance observation and 
qjjffaised inor^c adi content of also, conposition was 
sought. 

[0034][WorkingExanple6]ME100andTrBfltyidodecyibis ( 
PEG ) anxiMiium (Table 2 note 1) reference) you used those 
whidi areacquired from chloride in Working Exanple 1 , as 
intercalation ccHrpound, other thandesigpating theoretical adi 
ccMitent as 1 .6 wt%, ym did in same way as the Woddng 
Exanple 1. 

[Working Exanple 7] In Wwldng Exanple 4, other than desig 
nating theoretical aA content as 0.7 wt%, it did inthe same 
way as Woridi^ Exanple 4. 

[Working Exanple 8] In Working Exanple 1, other than desig 
nating theoretic^ aii contoit as 5 wt%, it didinthe same way 
as Working Exanple 1. 

[0035] [QmparativB Exanple 1] In Woridng Exanple 1, othe 
rthanusingMElOOinplaceof intercalation conpound, it 
didin same way as Working Exanple 1 . 

[Conparative Exanple 2] In Working Exanple 5, other thanu 
sing OanosN in place of intercalation conpound, it didin same 
wayasWoridngExanple L 

(Conparative Exanple 3] In Working Exanple 5, otha^ thand 
esignating theoretical aii ccaitent as 0.05 wt%, it did inthe 
same way as Working Exanple 5. 

[0036] [Conparative Exanple 4] In Woridng Sample 5, otfie 
rthancksigpating theoretick a^ content as llwt%, it did 
inthe same way as Working Exanple 5. 

[CcMiparative Exanple 5] Other than using those v^ch are acq 
uired it did in same way asthe Working Exanple 1 from 
Dimonite and trimethyl octadec}^ arnnoniumdilonde in 
Working Exanple 1, as intercalation conpound 
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[0 0 3 7] (Jbb^^e) SIMMJiifcl^T, M^it^ 



[0 0 3 8] [itm^s:^ mmm^izni^x. Br^^t^ 

SijA-18 7) ^0. 0 2 5wt%»j!lDLfcW^I*SIS£ 



[0 0 3 9] iitmm9^ ^mm^\zt^l^x. np^^t^ 

yiSbtt^tiO^ffi^L. siiK^^s$i. 6wt%^ 
^^fZ7K';*:fa7^ h> (y^-fe/Mb^ (ft) it 



[0 0 4 0] CJ±i?15«i03 ||]|6^5!::feUT, IK^fc 
^1^07>t«'^A-r:i->t LTXT7»;jb7 5>&^ 



[00 4 1] 



[0037] [Cdnparative Example 6] In WOTkii^Exanple 1, 5 \vt 
%other than usingA- 61 did in saneway as Working 
Exanple 1 instead of 2 wt% using intercalation oonpound. 

[Ccaiparative Exanrple 7] You used those which are acquired fro 
mKunipia F and 12-aninododecanoic acid hydrocHoride in 
theWorking Exanple 1, as intercalation conpound, other than 
designating theoretical ash content as 1.6 \vt%,yDU did in sane 
way as Working Exanple 1. 

[0038] [Conparative Exanple 8] You used those \\jTich are acq 
uired fromKiBiipia F and 12-aninododecanDic acid 
l^ocMoride in fheWotking Exanple l,as intercalation 
ccxipound, designated theoretical a^ content as 1.6 \vt%, 
sinwltaneouslythe 0.025 Avt% other than adding 3 - glyddyl 
ox}propyi triiTEthox}^ane ( Mfpon Unicar Co. Ltd. (DB 69- 
059-3355) make and silane coipling agent A - 1 87), you did in 
same my asthe Working Exanple 1 . 

[0039] [COTiparative Exanple 9] You used those \^iiich are acq 
uired fromKunipia F and 12-aminododecanoic acid acetate in 
theWm^king Exanple 1, as intercalation conpound, designated 
theoretical adi content as 1 .6 wtVo^ sinwltaneoudythe 2.5 \vt% 
otha- than adding polycaprolactone ( Daicel Chenical 
Industries Ltd (DB 69-054-0729) nake, as for Placcel HIP 
and Placcel registered tradenark and molecular wd^ 1 0,000 
), you did in same way asthe Working Exanple 1 . 

[0040] [Conparative Bcanple 10] Other than using stearyiani 
ne in Working Exanple 5, as aninraiiumion of intercalation 
conpound, itdid in sams way as Working Exanple 5 . 

[Conparatiw Exanple 1 1] Odier than using acetate of aniline i 
n Working Exanple 5, as arnnoniuniion oflhe intercalation 
conpound, it did in sane way as Working Exanple 5. 

[Conparative Exanple 12] In Working Exanple 1, it did beside 
s intercalation conpound is not added in same way asthe 
Working Exanple 1, 

[0041] 
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[a 2] [Table 2] 



m 2 





m n ^ ^ m 




WJW 


« M 6% 

YS UE 


tB 

r o 


rM 




mm 4|k 








moo 




3.5 


- 


2.02 


seo 


42 


860 


29600 


mm 




2 


NBIOO 


h ;« ^f\fttf9f'Jl^T y^^J^U 


as 




2.08 


560 


34 


860 


aoaoo 


m ± 


0 


3 


leioo 




3.2 




Z.10 


580 


25 


m 


30600 


n ± 




4 


leioo 




2.9 




1.96 


580 


18 


m 


29400 


w ± 




5 


nm 




IE 




1.9fr 


580 


ZS 


m 


29100 


^ ± 


m 


6 


moo 




218 




1.56 


550 


43 


63D 


28800 


1^ Jb 


t* 


7 


WtlOO 




l.l 




0.64 


580 


148 


820 


25400 


n ± 


0 


8 


leioo 




8.9 




480 


850 


8 


1010 


35500 


^ J: 



[0 0 4 2] [0042] 
1^3] [Table 3] 



H 2 o ^ 3r 



NCL 


8 n <t ^ « 


mm 


n « 


« «t 

YS UE 


FS 


tit 
PM 




m ^ 






«^ 

(itX) 




moo 




2.4 




2L30 


530 


48 


820 


26900 




0 


2 






2.2 




2.17 


530 


19 


830 


26600 




jr 


3 






0.67 




0.41 


540 


175 


810 


24800 




>r 


4 


%xm 




17.8 




10.3 






0 


5 






2.7 




%\K 


540 


19 


830 


27000 




0 


6 


A-61 




5.3 




5l07 


600 


8 


870 


32200 




0 


7 






Z.4 




ueo 


560 


IS 


aso 


znoo 


mh^ 


0 


8 






^4 


"A-lff7 (O.0Z5) 


1.59 


560 


17 


840 


27100 




0 


9 






2.4 




L€l 


500 


28 


740 


24500 




0 


10 






2.8 




2.02 


580 


9 


870 


29200 


n ± 


0 


11 






2.7 




1.93 


570 


10 


870 


28700 


» ± 


0 


12 






0 




€lOO 


520 


>20O 


810 


24000 





[0043] 1) CPEGD li;H»>lx^u>^-»;3-;i. [(mS] 1)( PEG) polyeOijienegliTOl chain is neant. total iw 

(CH2 CHjO) ni3erof(CH2a]&0) unit\\^approxinBtelyl5inl 
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2) B*a.-*- {m miy'y>^^t^y:f')><f^\: 3 

3) y^itMt^ (:Nt) I4P LACCEL-H 1 P 

[0044] CS«^9 3 Sffi^6(cfeiNT. i^'M:^^ 

-h (RT5 4 3, B2|!;i-A?^:; h =0 
. 8) ${^fflL. 6wt%(7)ftt3yf:: 



[0 0 4 5] Chb^^isl ^!6^9(cfct^r. mmt 



[004 6] 
[^4] 

$ 3 



2) Mppon Ihicar Go, Ltd (DB 69-059-3355) nake silare cou 
plijTg agent :3 - ^yddy\ oxyprop}^ trinieihoxysilane . 

3) Daicel Charical Industries Ltd (DB 69-054-0729) iiBke Pla 
ccel - HlP(ni)lecuIar wei^ 1 0,000). 

[0044] [Working Exanple 9] In Woridng Exanple 6, pol>ethy 
lene terephthalate (RT543 and Japan IWpet Co., Ltd nBke [ 
] =0.8) was used in place of pol>^ut>^ene terepMialate, 
theoretical aii contentwas designated as 3 \vt% in place of 1 .6 
\vt%, other thandesignating barrel tenperature setting of twin 
screw extruder as 280 X, melt nixing was doneand with as 
sinilar to Waking Exanple 6 chip of conposition was acquired 
It msasured oxygpn penneation rate of this conposition due to 
press fibn which formed withthe 280 T, did also external 
afpearance observation of press film In addition bairel 
tenperature 280 X , m>ld surface actual neasurement 
tenperature 28 to 32 °C and iigection/ cooling =10/20 
second , thetensile test piece it fornBd with iigection speed 
iTBxiniim condition with iig ection nDlding machine J28SA of 
Toshiba Machine Co. Ltd (DB 69-055-0983) nake, didthe 
tensile test. 

[0045] [Conparative Exanple 1 3] In Working Exanple 9, oth 
er than using MEl 00 in place of intercalation c(»ipound, it 
didin same way as Woridng Exanple 9. 

[Conparative Exanple 14] In Working Exanple 9, it did other 
than thing whidi does not use intercalation coiipoundinsan£ 
way as Woridng Exanple 9. 

[0046] 

[Table 4] 





M m it ^ m 


II « 


YS UE FM 


% 

Mitt 






(itX) 


(coV- 

24K) 






«100 i KxJ/^l'fXlPBGl 7 V^--^ A 
lilOO — 


a 10 

2.97 
O.0O 


570 240 29700 
570 250 2TJ00 
SdO 250 18800 


m 

150 
160 


mm ^ » 



[004 7] 1) ^2 (DBJ^Pm. [0047] 1) note reference of Table 2. 

[0048] [0048] 

[^m<0^^] :^mm<nm^1^t^'J xx^r i{^mf$,^it. [Effects of the Inv^on] As for aromatic polyester conpositi 

^g-^^H^ODlRi^A^Sgl^TfeV, Lt-^t^l^^^WxS on ofthis invention, inprovement of stra^ and nxxiulusis 
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[0 0 4 9] *J^P^a)3l§fi^tlCDJ§lteA h^>K(»$6 

aS^Tltt^S'S: ^ C t « < VH4^ 



renBikable, furthfiamore decrease of tou^mess windi is 
in thetensile break elcx^tkm to be little sudace external 
appearance of iigection molded article is satisfactory, low 
specific gravity and satisfactory surface external qjpearance , 
feature of hi^ strength , stiffiiess , hi^ toughness and 
hi^ gas barrier prqpeity is utilized, various mechanical part , is 
somedungx^di isappliedto autcncdve part , electricity 
electronic part ^ film, >^2^ing material and fibaetc. 

[0049] Spinning property of molten strand of conposition of a 
Iso, this inventicHi is satisfactory, alsothe fibrous irolded article 
which coniflnes strength and tou^mess is acquired easily. 
Furthermore, as fa* composition of this inv^^ntion, withcxjt 
inpairing ths tou^mess and siBface snoothness, oxygen banier 
propCTty and tensile strength have inproved, it isuseM as film 
and wrapping material where gas barrier property is required 
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(57) [Abstract] 

[Constituti<Mi] (1) Polyester 100 parts by wd^ and talc and 
heat ixeatnsnt ck»ng alkali stlicofluoicte or alkali fIuoride,tihe 
blaxi reinforced polyester resin composition ^chconasls of 
fluoronica 0.01 to 100 parts by wei^ of swellaWe wtodi 
isacquired 

(2) Vis-a-vis monoma- amount winch foraB polyester 100 parts 
byweight, swellable fluoronica type nincral 0.01 to 100 parts 
by wei^ withflie state \vhidi exists, production method of 
reinforced polyester resin conposition which desigriates 
thatyou polymerize polyesta as feature. 

[£ffect(s)] It is sq)aior in mechanical strength 3 tou^mess, 
heat resistance and dimensiomi stability inaddition, there is not 
awarpggeof nx>ldedartide,reiisforcedreancotiposition 
which possesseslhe perfornmice \vhich is siQ)enor ev^ 
sun^ i^oss is offered 



vm^m.m^o. 01-1 ooisst^^b^^^^ib 



[aain<s)l 

[Qaim 1 ] Reinforced polyester resin oonpositicm w*ach consi 
sts of polyester 1 00 parts by \wi^ and sweDable fluoronica 
typenineral 0.01 to lOOpartsby wsi^ . 

[aaim2] Swellable fluoroirica type nineral, blend of talc and 
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7-tlw^LTJ^lti":7 7l^§^^i£tlA<0. 0 1-1 

^^!BFatri)^^fc*Ux:;^TJHa^iiiSlt«!)a)SilJ£o 



heating silicofluoride of sodiumand/or lithiuti^cr fluc^de 
reinforoed polyester resin conposition whidi is stated in Qaim 
1 which is somethingvs^di is acquired 

[Qaim3] Swellable fluoronica type nineral, blend of talc 90 1 
0 65 wei^ % and heatiig silicofluodde of sodium and/or 
lithiun^or fluoride 10 to 35 wei^ % rdnforced polyester resin 
conposition \v^ch is stated in Qaim 1 is 
soniethi])g\^ch is acquired 

[Qaim 4] Polyester, reinforced polyester resin conposition w 
hidh is stated in Qaim 1 which is a polyeti^dene terephthalate 
ora polybutjdene terephthalate. 

[Qaim 5] Vis-a-vis mononier amount vMch fonrs polyester 1 0 
0 partsbywei^t swellable fluoronica type nineral 0.01 to 100 
parts by wd^theproduction method of reinforced polyester 
resin conposition whidi designates that you polymerize 
polyester ^viththe state \vhidi exists as feature. 



[0 001] 7K';x;^tib^!^^(D7':/^g 



[0 0 02] 



[0 0 0 3] C0<fc9 4*5ltfc?KuxxT;i/^8ilfii«!|^(D 

^(omm^Mti^m^t^ztt<u^i^hxi^^ 

B85 4-1 7 95 9) o ttz. 5^^ >S?:^ V '!? 

^(Dmi^^^n^^M^t^zttmm^^xi^^ cm 



[Description of the Invention] 

[0001 ] This invention is something reg3rding reinforced polyes 
ter resin conposition and its production method vMdti 
aresuperior in mechanical streiigth, tou^mess, heat resistance 
and dimensional stability whichoonsist of polyesto* and specific 
fluoromica type mineral . 

[0002] 

[Prior Art] Rean composition which is strengthened with glass f 
iber or carbon fiber or other fiber reinforcement and talc or 
other inorg3iiichasvvidely been known polyester. But these 
reinfOTcenent are lacking in affinity of pol>«ster, with resin 
conpositionwhere as for mechanical strength and heat 
resistance of reinforced polyester resin conposition althou^ it 
isinproved, tou^honess and moldability decrease, in addition 
strengthenwith fiber reinforcement there was a other 
problem where waipage of molded article beconeslarge. 
FurthoTnore, with resin ccHiposition vAn(h is strengthened with 
these reinforcementjunless reinforcement is conteKd to large 
amount, because mechanical strength and theheat resistance do 
not inprove, there ms a problemthat external ^)pearance 
whach isrqjresaited in ^oss of surface of molded article 
becomes bad 

[0003] In order to inprove deficiency of this kind of reinforced 
polyester resin conposition, it is tried thatthe woUastonite or 
oth^ inorganic fillo" is conbined to polyester, ( Japan 
Uhexanined Patoit Publicaticm Showa 54 - 17959). In 
addition, ( Yun»to Kazuo conpilation, " saturated polyester 
resin handbook "3 P351, NikkanKogyoShirrbunsha and 1989 
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3 5 1, a^JJXmifrK4i> 1 9 8 9^) tiK '^^(D^it 



[0004] 



[0005] 

[0 0 0 6] ttgit>^. *^P^<DSttt, ^<otn^)v 
^o. 0 1 -1 oomlgIli:A^^>!^d:i>!^{fc7KVxxTi^ 

mmm. 

[00 07] 7t^"MXXx;n 0 0m^^^W^f?it^=^ 

y^-miznLxmm^^y'ummmjk^m^o. oi~ 



[0 0 0 8] mr. :^^m\z'oi^xmm\zmmt^o 

[0 0 0 9] :i^^mxm'^iDhmmyvm^mm 
mt. ^}i'?ti'h*)'^An^rSytfz\t'j'f'^i^<o^ 

}i'>^i^%^ntLxm\ c^h-fct hV'^A-f 
mt^zt\zx':^xy^:^mu^^mm^hi>o 



[0 0 10] mimoy^ymw^Mi^mm^tzib^zit 



) A^tee it is proposed that potasaumtitanate fiber or othsr 
fiber nicrq;)article is conbined^ves problemof conventional 
rdnforcenEnt, it has not reached 

[0004J 

[Problems to be Solved by the Invention] This invention solves 
above-mentioned problen\ is not a waipagp of the molded 
article, it is to offer reinforced polyester resin conposition and 
its production method which are supaior inthe mxhanical 
strength, to^^mess, heat resistance, dimensional stability 
andsur0K:e^os& 

[0005] 

[ivfcans to Sol\e ttie Ptoblems] These inventors result of diligen 
t research, had perfcmance where reinforced polyester resin 
CQnpositi(xi whichconsists of polyester and specific fluOTOiiica 
type mineral is siqDerior in order tosolve this land of problen^ 
in addition, forthOTiorediscovmngthefact that problemof 
this invention can be solved in effective by usinghe specific 
production msthod^anived in ^s invention 

[0006] Gst of namely, this invention is as follows. 

Reinforced polyester resin conposition which consists of pol 
yester 1 00 parts by weight and swellable flnoronica type 
mineral 0.01 to 1 00 parts by wd^ . 

[0007] Vis-a-vis monomsr amount Vrtdch forms polyester 1 0 
0 parts by wei^ swellable fluoronoica type nineial 0.01 to 100 
parts by wd^th^oductionmethod of reinforoed polyester 
resin conposition vMdti designates tiiat yon polymerize 
polyester withthe state whidi exists as feature. 

[0008] You ejqjlain in detail below, concerning this invention 

[0009] SweDable fluoromica type ninoBl v^ch is used with this 
invention is acquired, blend of the talc and heat treatment 
doingsilicofluorideofsodiumand/orlithiumorfluoride. There 
is a method which is disclosed in for exanple Japan Uiexanined 
Patent Publication Hei 2 - 14941 5 disclosure as 
concretemethod It is a method Adhere it uses namely, talc 
intercalaticn does sodiiimion and/or lithiumion in thismd 
obtains swdlable fluorcsiica type imml as starting substance. 
VMk this n£thod silicoflnoride and/or fluoride is nixed to talc, 
fluorcHrica type mineral is acquiredinside porcelain crucible by 
short time heat treatmait doing wi tfi approximately 700 to 
1 200 °C. As for swellable fluoronica type nineral which is 
usedwith this invention those which are producedwifli 
e^Tecially this method are desirable. 

[0010] In cffder to obtain fluwonica type nineral of swellable, 
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metal whidh forms the silicofluoride or flucaide amcsng alkali 
metal, nBkmg sodium or lithium isnecessary. It is possible to 
use these alkali xnstal with alone and it is possible tojointly use. 
Among alkali metal, in case of potassiumbecause fluoronica 
mica of theswellable is not acquired, it is not desirable. If it is a 
quantity which it jointly uses with sodiumor lithiun^at same 
time is linited, also it is possible to use with objectivewhich 
acjusts swellable. In addition, when quantity of silicofluoride 
and/OT fluoride \^di is mbted with the talc range of 1 0 to 35 
wei^ % of blaxi entirety is desirable, deviates fromthisrange 
productivity of swellable flucaromica type mineral deaeases. 

{001 1 ] Fluoronica type nineral of swellable which is used with t 
his invention is ^wn with thenext fomiila 

[0012] 

(MF)* (aMgF2*bMgQ)* SiOz 

Ffere,Mdi^lays sodiumor lithiun^ , , and aandbdispl 
ay coefficient re^)ecti vsly, it is a 0. 1 2, 2 
3.5,3 4,a0 a l,aO b landaa + 
b=l. 

[0013] Swellable as it is called in this inventicHi, interlayer ^aci 
ng ^reads due to thefact that fluoromica type nineral absorbs 
carboxylic acid, alocJiols and water molecule ot other polar 
molecule intotfie interlayer, or furthermore sv\ielling cleavipg 
does, means characteristic wirichbecomes ultrafine particle, 
fluoronica type mineral vMch is displayed with 
aforementionedsystem ^ws this kind of swellable. 

[0014] As for svwUable fluoronica type nineral, particle diarae 
terwithl5 m or less and especially 10 morless, 
measuring with x-ray powder method, layer thickness of C-axis 
direction those of the9 to 20 A is desirable. 

[001 5] After after doing in advance swelling treatment with sue 
h as odumconpound , predetemined amountconimirg 
swellable fluoronica type nineral in monomer or oligGJnner, 
utoi you polymerize, thereinforced polyester resin 
cojTpositionwiiich possesses mechanical and thermal 
perfonrancewiicharesqperia-isacquired Tliereisa 
anmoniumconpound , a phosphcMiiumoonpound, a 
arsoniumconpound,a stiboniumconpound,a oxonium 
conpound , a sulfoniiHn compound , a selenoraumconpound , 
SiX^ y — 't' A compound anda iodoniumconpound etc as 
this kind of onium compound swlling treatment nixes 
swellable fluoronica type nineral to aqueous solution of these 
onium conpound of for exanple, itis possible to do by filtering 
precipitate. His way after diying, you can use for (his 
inventicm swellable fluraronica type nineral v^ch wastreated 

[001 6] In addition also it is possible to adjust swellable of swellab 
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le fluoromca typQ nineral \\4Tichthe trace (xarbmes alxmina 
(A12Q3) in step which produces swsUable fluaronica type 
irinerahvhidi is used with this inventicn, fonm 

[001 7] SxwUable fluoromca type ninaal A^iiich is used wifli this 
invention has aystallization prmiotion effect vMoh issiqjerior 
in conparison with talc etc \\hich is a inorganic of the 
conventicmal unswellable. This effect polymerizing polyesta 
under existing of espedallyswsllable flijoronica type mineral, 
appears ranarkably in case of reinforced polyester resin 
CQoposition \^di is acquired. 

[001 8] Polyester in this invention being a polyner winch posse 
sses ester bord in thenain chain, is produced generally from 
dicarbo^Qdicacidanddiol . 

[001 9] When exanple of nxjnomer which fomB this kind of p 
olyestCT is listed^tho'e are next kind of ones. There is a adipic 
add , a suberic acid , a azelaic acid , a sebacic add , a 
dodecansdioic add , a taephthalic add , a isophthalic add , a 
n^hthalenedicarboxylic add , a 2-diloro tcrephlhahc add , a 2 - 
metl^ terephMic add , a 5 - ntthyl isophlhalic add , a 
sodium S-sulfoisqjh&alic add , a hexah^droterephthalic add , 
a hexahydroisophthalic add ,a biphen>d dicarbox}^ic add , a 
diphenylether dicarboxj^c add , a 1,4 - cyclohexane 
dicarboxjdic add and a diglycoladd etc as dicarboxylicadd. 

[0020] There is a ediylene^ycol , a propylene gly;x>l , a 1 ,4 - b 
utanediol , a 1,6 - hexanediol , a cyclohexane - 1,4-di methanol , 
a neop€iityiglycol,adietl^ene^ycol,a l,4-bis( - 
hydroxyethoxy) benzene , a polyelh>4ene glycol , a 
polyprop)d€3ie ^ycol and a polytetrametio/lene^ycol etc as 
diol. 

[0021] Tha-e is a polyethylene taqihthalate , a polybutyiaie 
terephthalate , a pol>^thylene n^hthalate and a polybutyiene 
naphtfaalate as desirable pol>^6rin this invention, fact that 
espedaily it is desirable is polyethylene terephflialateand 
polybut^enet^-ephthalate. Also it is possible in these 
pol>^er to copolymerize other conprajentinside range of 30 
mole % or less. 

[0022] Polyesta in this inversion is produced usually withmelt 
pol>ineri2ation method of thq)ublic knowledge, or furthermore 
jointly using solid phase polymsrizaticn. As inhereii viscosity 
of polyestCT there is not e^)edally restriction. It is desirable 
for inherent viscosity winch w^ sou^ wdth condition of the 
tenperature 20 °C nuking use of phenol / tetracHoroethans = 
60/40(wd^ ratio) as solvent, to be range of 0.5 to 2.0. 
\Vhen inherent viscosity is under 0.5, because mechanical 
perfoimttnce of rean conpoationdecreases^ it is not desirable. 
When it exceeds 2.0 conversely, because moldahility of resin 
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ccxrpositiQndecreases quickly, it is not desirable. 

[0023] Blended amount of swellable fluorcarica type mneral is 
0.01 to 100 parts by wei^ polyester 100 parts by wei^OT 
vis-a-vis manoiiEr aimuntv^iiich fomB that. IWer 0.0 1 part 
by Avei^ inproveniBnt effect of mechanical strength , h^t 
resistance and dinmional stability wihidiarenBde object of 
this invention not to be acquired, >\iien it exceedsthe 100 parts 
by wei^, because deaease of tou^mess becomas large, it is 
notdesirable. 

[0024] Swellable flucronica type nineral fiiUy disperses reinfor 
ced polyester resin conpositjon of this invention, finely in 
thepolyester by polynmzii^g with state vAndi exists vis-a-vis 
monomer or olig^xnerv^di forms polyester, swellable 
fluoronica type mineral predetemined amount, effect of this 
inventionappears most most remarkably. 

[0025] It can produce reinforced polyester resin corrposition of 
this invent! on, even with any metihod of the direct 
esterificaticn and transesterification method esterification step 
whidi forms bistydroj^'ediyl terqjhthalate fromterephtlffllic 
addanddhylene^ycol regarding direct esterificatioa In 
addition, it is possible also to do ester exdiange stqj \^ch 
forms his hydroxyethji terephthalatefromdimeth>d 
terephlhaiateandethyleneglycol regarding transesterification 
method under existing of theswsllable fluoronica t>pe iiinaal 
and, after that it is possible to do condensation polymerization 
step of thebis lydroxyethyl ta-ephthalate undo* existing of 
swellable fluoronica type nineral. 

[0026] Regarding to method of this invention, swellable fluoro 
mica typQ nineral in addition to thereaction systemdirectly it 
is good after and, nixing to monomer for exanple 
etl^aie^>€ol of one sidd^efordiand, in addition to reaction 
system it is good b addition nixing with catalyst other 
additive, it is possible also toadd 

[0027] When reinforced polyester resin conposition of this inv 
ention is produced, ester exchaiige catalyst or condensation 
catalyst of the public knowledge can be used As ester exdiange 
catalyst, there is a nethylate , or a zinc , a cadmium, a 
manganese , a cobalt ,a calcium, a bariums other aliphatic 
addsalt or a carbonate , a metal magnesium, a lead, a zinc, 
a antimony and a ^rmaniumor other oxide etc of sodium 
and magnesium alkoxide of titanium, antimoiQ^, tin or 
germaniun^ there is a oxide , a carbonate , a hytfroxide , a 
sulfate and a cWoride etc in addition to theabove-mentianed 
ester exchange catalyst as condensation catalyst. 

[0028] If, characteristic is not impaired largely in reinforced pol 
yestar resin conposition of this invention, it i^)osssb]e also to 
addpign£iit, heat stabilizer, antioxidant, antiweathering 
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agent , the fire retardant , plastidzer and mold release etc ia 
As heat stabilizer and antioxidaitf, for exanple hindered 
phenols , phosphorus conpound , hindered anine and the 
sulfur conpound etc can be used These heat stabilizer, 
antioxidant and anti\\^athaTng agent cr other additive are 
added generally at timeof melt nixing or vteipol>inerizing. 

[0029] It can ddagpate resin conposition of fliis invention as 
molded article of object withthe conventional molding and 
fabrication method It is possible also to make thin filn\ from 
for exanple iigection irolding , extrusion nclding , the blow 
moldii^, bake molding or oto hot melt rnDldii^medx)d and 
organic solvent solutionwith casting method . resin 
conposition of this invention it is inproved roiHrkably in 
c«iparisonwithv\henmedianical strength, heat resistance and 
dimensional stability are pdyester alone, changp of 
themediaracal property and diinensicm with tenperatureis 
little. As for resin conpositiQn of this invention switch and in 
connector or other mechanical part and housingand automobile 
field unda-hood part and externally mounted part , external 
panel part itemor reflector or otho* optical conponfint etdn 
electric and electrcMc equipment field ttiat with performanc^e 
\\^chissupenor,orgearandthebeanngretamer etcin 
machine field, or containor which are rqiresented in thebottle^ 
furthermore, also it is possible to make fiber and thefibn 

[0030] 

[Waking Exan|^€(s)] Next, this invention is explained conare 
telywith Working Ejcanple. 

[003 1 ] Furthermore, fluoronica tjpe mineral andmeasuranait 
method ^ch are used for Woridng Exanple and 
Gonparative Exanple areas follom 

[0032] (1) Fluorraiica type nineral 

In order for average particle diameter to become 2 mdq)endi 
ng upon ball niU ,it nixed with relative ( parts by wei^ ) 
which ^ws sihcofluoride , fluoride or thealunina vMdi 
awage particle diameter diows sinilarly in Table 1 of 2 
mvis-a-vis talc which powder fiagment is done, in Table 1 
insertedthis in porcdain crucible, with electric fiimace kept in 1 
hour 800 °Q syrthesizedthefluorcnica type mineral of M - 6 
fromM- 1. 

[0033] It could recognize peak \^tee as for result of measuring 
thefluoromica t^ nineral \^ch it fcxms with x-ray powda- 
method, as for M- 6, as for thepeak which correqxmds to 
thickness 9.2 A of G-axis direction of starting nBterial taldt 
disappears fi-om M - 1, shows formatiai of swellable 
fluoronica t>pe nineral,cOTresponds to 12 to 16 A 
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100351 (2) MeasuTOTEHt irethod 

(A) RexuralstrenglhardflexuralmxMus 

Hn^surednBku^useofte^pieceofS^rrrnthidcne^onba 

sisoftheASTM D638. 

[00361(B) Izodinpacttest 

Itn^ednBku,g«seofabo>^n«*ionedte^piece,a.basis 
ofttie ASIM D256. 

[00371 (Q Heat distortion ternwrature (HDT) 
l^useofabov^onedtestpiece,onb^sof^ 
^^Loredvdth loadl8.6k^cn£a«14.5kg/cnC 

[00381 (D) Mold iirinkagP 
vvas solvit Avilh as sinilar. 
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[0039] (E) Linear expansion coefficient 

Sanple of 1 cm square was cut fromcaiter of test piece which is 
used fo" msasuraTKnt of mold dirinkage, with heating rate of 3 
°C per ninute theaverage linear e)q3ansion coefficient with 
tenperature to 70 ^'C was measured fi-om 25 °C maldnguse of 
linear e>q}ansion ratio measuring ^aratus ( Shimadzu 
Corporation (DB 69-055-8747) supplied and TMA- 50 type). 
You di^layed linear ejqjansion coefficient at average value of 
machine direction and transverse directioa 

[00401(F) Waipage 

It placed test piece which is used for measurement of mdd dirin 
kage «ithe horizontal plane with concave surface as under, it 
made quantity of warpagewith value whidi reduces diidcness 3 
ninof test piece fromnaxinMnhei^fromhorizontal plane 
of convex surface, 

[0041] (G) Surfece^oss 

Surface gloss with angle of 6 0 degrees was measured making use 
of thetest piece \^ch is used for measurement of mold 
dirinkagejdueto gloss meter ( Murakami OoIot Research 
Laboratory aipphed and ^oss meter GM - 30) . 

[0042] (H) Qystalli2ationpromotion effect 

Pellet after heating, was thrown to underwater in melting point 
or higher and the amraphous sanple was acquired quendi 
doing, peak tenperature of crystallization rate of ikks sanple 
was sou^ with heating rate of the20 °C per minute making 
use of DSQdiiferential thermal analyzer), crystallization 
promotion effect was appraised with thispeak tenperature . 
(Extent crystallization promotion effect vtee peak 
tenperature is low is large. ) 

Working Exanple 1 

Reinforced polyethylene ta-ephthalate resin conpositiQn was p 
reduced making use of polymerization equipment \^ch consists 
of the2 tank of estenfication tank and condensation 
pcdymerization tank whic^ have stirring apparatus, separates, 
the raw material iiilet and product ranD\^ port, 
etl^eneglycol and terephthahc add in OTder to beccxme 2 parts 
by wei^ at ratio of thenDle ratio 1 .6: 1 addition , futtherroore 
fluoromica type rameral M - 1 vis-a-vis theoretical araouit of 
produced polymer 100 parts bywei^wsreinsated in 
estaification tank. It reacted 2 hours with 255 °Q it acquired 
olig^xnerwhichdesignates bishydroxyeth^ to^ephthalateas 
nBinconponent. after that, reaction contents was 
transported to condensation polynErization tank. As catalyst 
100 ppmit added aitfimoi^tnoxide in ccHidensation 
polymeri2ation tank vis-a-vis thenunber of moles of 
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tereDhfcaUcacid, under vacuum it reacted 4 hours with 275 

SrienLln^thod.di^har^n^tenpol^ 

i^^l^SXjrtcodedihisandcutoffandimdepeUet. 

>^thlheconditionof cyli«tertenperature270 C andrno 
;^ture60«€xvithir9ecticHinioldingnBchu>e,app^ 

perfomBnce. 

[0043] Result was put out in Table 2. 
[0044] Wwking Exanple 2 

Beidesblendedanount of fluoronic^typ^M- 1 isdesi 

tereph&alateresmconpositionvvasprocnjceawiu 
SngWanplel. irfverent viscosity of appa^ert of p^^^ 
XiSacquimixvastheO.56. perfomHnc«evduatim ^^«s 

Result vffls put out in Table 2. 
[0045] WoAingEmple 3 

Besidesblendedancurtof fluoronicatypen^ 1 isdesi 
^tJ^lwrtbywei^itreiirforcedpolyethylene 

wStogE^kl. irteentviscosityofappara^ofp^et 

S^acquired^^^0.59. P^ff^f^;^^^ 
rietoanilartocaseofWoddngExaiiplelbelowte. 

Result vras put out in Table 2. 
[0046] WoridngExanple 4 

lv«mB2oartsby\vd^atratioofiiioleran^ i.^.i <tu , 
exdiangetank. 

(00471 AscatalystSOppmitaddedziK acetate vis-a-^is™^ 
oto£oftl^ephtfBUcad4rea.*ed2h^ 

SSonpolyn^-tiontarkvis-a-v^™.^^ 
*««*thalic acid, under vacuum it reacted 4 hourswith 275 
SfSSil^.dischar^nplta.p^^^ 
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[0048] mm^] B 



[0 0 4 9] 
[^2] 



removal pQrt,cooled this and cut off and nBde pellet, inherent 
viscoaty of apparent of pellet wfiich is acquired wasthe 0.58. 
perfomHnoe evaluation wasdcxietosinilartocaseofWorkiiig 
Exanple 1 below the. Result was put out in Table! 

[0048] Working Exanple 5 

Besides fluoronica type nigral is designated as M - 3 reinforce 
d polyethylene terephthalate resin composition was 
producedwith as sinilar to Working Exanple 4. inherent 
viscosity of apparent of pellet v^ch is acquired Avasthe 0.61, 
performance evaluation was done to sinilar to case of Workiiig 
Exanple 1 below the . Result was put o\A in Table 2. 

[0049] 

[Table 2] 



mm 


mm I 






mm A 






PBT 


PBT 


PBT 


per 


PBt 




»-l 


W-1 


M-1 




M-3 


mmm mmm 


2.0 


5.0 


1.0 


2.0 


2.0 




870 


910 


.850 


880 


870 




3L 000 


36,000 


saooo 


3L 000 


32.000 


<kB*coi/ciij) 


5.6 


5l3 


5.4 


5,1 


5.4 


^«3^fiS <t) 

mm i5k«/cB* 


104 
177 


110 
192 


9& 
175 


100 
175 


102 
176 






0.7 


0.9 


0.8 


0,8 




7,6 


6.3 


8.3 


7.6 


7.4 


^ U (ao) 


0.4 


0.4 


0.5 


D.4 


OJ 




91.2 


9L3 


91.3 


9L5 


91. 4 




125 


120 


128 


124 


123 



[0 0 5 0] mmme 

m\z^, 4-:?^j>vt~iui:xb7 5»ji/il$^;ujti 

4 ^mi^^f&t-*) -7-^ 1 0 ommmz$^Lxzm^^ 
y^)lM(D=E)lmz^LX^ 00 ppmmnLs SET 



[0050] Working Exanple 6 

Strengthening poJybutjiene terephthalate resin composition 
s produced making use of same polymerization equipment 
asthose which are used with Working Exanple 1 . 1 ,4 - 
butanediol and terephthalic add in order to beccane 2 parts by 
weight at ratio of thenrle ratio 1 ,6: 1 addition , fijrthemiore 
fluoromica t>pe mineral M - 4 vis-a-vis theoretical anount of 
produced polyner 100 parts by wd^, ^reinserted in 
esterification tank. It reacted 2 hours with 220 °C, it acquired 
oligoner w^chdesigpates bis tydroj^utyi terqjhthalate as 
mainconponent. after that, reaction contents was 
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[005 1] nmmy 



[0 0 5 2] Uli^JS 



[0053] d^mmB 

L X 5i lfc u > T u 7 ^ hill 9g$§ fij if^D $ isa 



[0054] IIJI^I 0 

Lfco ^b^fc'^b^y h<7)^A^^t(^)@^5teeiio. 89 



[005 5] 



transported to coidensaticmpolynErizatiOT lOOppmit 
added tetra • tvbutyl titanate in condensation polymerization 
taric vis-a-vis nutrber of moiesof terqjhthalic acid, under 
vacuun\ it reacted 4 hours with 250 °C withthe conventional 
method , discharged nDlten pol)raer from removal port, 
cooled this and cutoff and made pellet, inherent viscosity of 
apparent of peUet ^\liich is acquired wasthe 0.85. ivydng use of 
this pellet, various test piece it formed with thecondition of 
c>iinda- tenperature 240 °C and mold tenperature 60 ''C 
withiipectionmoldingmachine , qjpraised performance. 
Result was put out in Table 3. 

[0051] Working Exanple 7 

Besides conpounded ancunt of fluoroni ca type mineral M - 4 i 
s designated as 5 parts by wsi^ thestroigthening polybutjiene 
terq)hthalate resin conpoation was produced with as sinilar to 
Working Example 6. inherent viscosity of apparent of pellet 
yMdi is acquired wasthe 0.56. perfomiBnce evaluaticm was 
done to similar to case of Working Exanple 6 below the . 
Rfisdt was put out in Table 3. 

[0052] Working Exanple 8 

Besi des conpounded amount of fluoronica type mineral M - 4 i 

s designated as 1 part by wei^ thestrengthening polybut^ene 
terq)hthalate resin conpositiofn was produced with as sinilar to 
Working Exanple 6, inherent viscoaty of apparent of pellet 
whidi is acquired wasthe 0.90. performance evaluation was 
done to similar to case of Working Exanple 6 below the . 
Result WBS put out in Table 3. 

[0053] Working Exanple 9 

Beades fluoronica type mineral is designated as M - 5 streiigthe 
nii^ polybutyiene terephthalate resin conpositionwas {ffoduced 
with as similar to Worldi^g Exanple 6. iiteoit viscosity of 
apparent of pellet which is acquired wasthe 0.87. performance 
evaluation was done to anilar to case of Working Example 6 
belowthe. Result was put out in TaWe 3. 

[0054] Wcrfdiig Exanple 10 

Besides fluoromtca type mineral is designated as M - 6 strengthe 
ning polybut^ene taephthalate resin conpositionwas produced 
with as sinilar to Working Exanple 6. inherent viscosity of 
apparent of pellet which is acquired wasthe 0, 89. performance 
evaluaticm was done to similar to case of Working Exanple 6 
belowthe. Result was put out in Table 3. 

[0055] 
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[Tables] 













mm 1 0 




PBT 


PBT 


PBT 


PBT 


PfiT 




M-1 


M-1 


M-1 


M-5 


N-6 




2,0 


5.0 


1.0 


2.0 


2.0 




980 


1.050 


970 


940 


980 




33,000 


000 


33, 000 


33. 000 


32.000 


(ks*CQ/ao) 


6.4 


6.5 


6.4 


6.2 


8.4 


mm i8.6kg/cii» 

M 4.5kB/cB» 


124 
1B8 


141 
193 


121 
185 


121 
190 


122 
185 




L3 


1.1 


1.3 


1.3 


L3 


mm^m 


7.8 


7.3 


7.7 


7.7 


7.6 




0.6 


OJ 


0.5 


0.6 


0.6 




92.1 


91.8 


92.0 


91.8 


92.4 















[0 0 5 6] tta^iji 

[005 7] ttmiZ 



[0 0 5 8] it^^m3 



[0056] Coin>arati\e Exanple 1 

Besides fluoronica type nineral is not cotiiniied pol^/ethylene t 
erepihthalate was produced with assiiiilar to Wotkii^ Exanple 1. 
inherent viscosity of pellet which is acquired was 0.59. 
performance e\^uation ms done to sinilar to Working 
Exanple 1 below . Result was put out in Table 4. 

[0057] Conparative Exanple 2 

30wei^% (Vis-a-vis polyethylene terephthalate 100 parts b 
y wi^ 4 3 parts by ) it conbined^ass fiber ( Nippon 
Electric Gass Co. Ltd (DB 69-057-1 831) supplied , T277 
chopped strand, diameter 13 m and length3nin) in 
polyeth^ene teTq)Mialate vMdi is acquiredwith Working 
Exanple 1 , conpound it did with cylinder tenperature 270 °C 
rnakinguse of the extruder, acquired pellet of ^ass fiber- 
reinforced resin conposition. performance evaluation was 
done to sinilar to Working Exanple 1 below . Result was put 
out in Table 4. 

[0058] COTiparative Exanple 3 

Beades fluororica type nineral is not confined polybutylene t 
erephthalate was produced with assirrilar to Working Exanple 6. 
iitoent viscosity of pellet wttch is acquired was 0.9 1 . 
perfomBnoe evaluation was done to sinilar to Workiiig 
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Exanple 6 below . Result was put out in Table 4. 



[00 59] itmiAr 



[0 0 6 0] ^(DmSi^m^izm-ftzo 

[00 6 1] 
[^4] 





mm 


Am 2 


mm 


mm A 




PET 


PET 


PBT 


PBT 






GF 




m 






43 




2 




730 


2.300 


850 


840 




23.000 


100»000 


24,000 


25,000 


(kg-Cf)/C(D) 


2.8 


7.1 


5.2 


3.1 


m 18.6hg/cs;* 


71 
142 


231 
246 


54 
153 


55 
155 




1.2 


0.6 


1.7 


LB 




9.1 


3.1 


10,6 


lOJ 




0.6 


1.3 


0.8 


0.3 




91.6 


82.4 


92.3 


90.1 


it) 


140 


134 







[0059] Conparative Exanple 4 

Besides 2 parts by wei^ it conbines talc strengfheniiig polybut 
)dene terej^ithalate resin coiiposition wa^oduced in place of 
fluororrica type nineral with as sinilar to Working Exanple 6. 
inherent viscosity of pellet which is acqmred was 0.90. 
perforiTBnce evaluation was done to sinilar to Woridng 
Exanple 6 below . 

[0060] ResuJt was put out in Table 4. 

[0061] 

[Table4] 



[0062] 

iifzmmmizit^xmm^^s mm^n^ 
^Riz^mh^m^t^^mmmmm^t^ 



[0062] 

[Effects of ^ Invention] It is si9}enor in mechanical strength , 
tou^iness , l^t resistance and dimejisional stabilityaccording 
to this invention, in conparison with resin conposition wiiich 
isstrengthened with conventional reinforcement, in addition, 
there is not a waipage of the mdded article, reinfc^ced resin 
conposition which possesses perfomBnce which is superior 
even inthe surto gjoss is oifered. 
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